INTRODUCTION
Chickenpox is highly infectious, selflimiting disease, caused by varicellazoster virus affecting all age groups associated with characteristic exanthematous vesicular skin rash and fever [1]. It can cause life-threatening complications especially in elderly, immune-compromised patients, smokers, or in pregnant women.
However, in recent years, some studies have shown that the incidence of chickenpox has doubled in adults and this has been paralleled with an increase in hospital admissions [2] and mortality [3] . The reason for this age shift is not known, though it may be the result of immigration of nonimmune adults from the tropics, decreased exposure to Varicella-Zoster virus (VZV), increasing vaccine coverage and this decrease in transmission can cause increase in susceptible adults followed by a shift of incidence into the older age group [4] .
Furthermore, the clinical presentation of chickenpox in adults is severe as compared to children and more commonly associated with complications [5] .
Chickenpox may be associated with serious complications particularly in adults and in immune-compromised patients [6] . The complication rate has been reported variably; the most frequent complications are secondary bacterial skin infection, varicella pneumonia, cerebellar ataxia, and subclinical hepatitis. Whereas, the rare complications are encephalitis, rhabdomyolysis, acute myocarditis, acute liver failure, acute pancreatitis, glomerulonephritis, and disseminated intra-vascular coagulation (DIC) [7] .
Thrombocytopenia is considered a frequent hematological complication of chickenpox and it is four times more common in adults than children [8] . Varicella associated thrombocytopenia is well described in number of observational studies but mechanisms involved in thrombocytopenia are not well known, during the acute inflammatory response to chickenpox, the released cytokines play an important role in the pathogenesis of platelet reduction. To our knowledge, there is no studies have focused on the association of IL-10 and thrombocytopenia in chickenpox [8] . The aim of this study was to assess the potential correlation of serum interleukin 10 levels in the pathogenesis of thrombocytopenia in adult chickenpox patients admitted in the hospital.
PATIENTS AND METHODS

Study design and the participants:
This study was conducted between December 2014 and December 2015, at the Infectious Disease Hospital (IDH), Kuwait, which is a tertiary care hospital and accredited by the national Canadian accreditation program at 2014. A total of fifty patients of chickenpox complicated by thrombocytopenia were included in this study as patients group. Of the patients included in the study, 35 were Indian, 3 were Indonesian, 5 were Bangladeshi, 4 were Sri Lankan and 3 were Kuwaiti. In addition, fifty patients of chickenpox with normal platelet of comparable age, race and gender were identified as controls.
Diagnosis of chickenpox was based on the presence of a typical rash associated with fever and throat pain and serological confirmation was based on the presence of VZV IgM in the patient blood.
Exclusion criteria :
Patients with history of recent intake of drugs/ conditions which might cause thrombocytopenia, blood disorders, chronic liver disease, immunecompromised status (HIV/immunosuppressive drugs), active alcohol consumers and pregnant were excluded from the study.
Data collection :
Both groups were submitted to full history taking, comprehensive clinical examination, complete blood count, kidney function test, liver function test, fasting blood sugar, and levels of cytokines interleukin-10 (IL-10) and tumor necrosis factor-α (TNF-α) (Biomedix medical group, Synlab, German). The treatment of chickenpox and its complications was done as per standard guidelines. All patients received acyclovir intravenously or orally in proper dose according to body weight for 5 to 7 days [11]. Platelet count was repeated on every other day and patients were discharged from the hospital once the patients became asymptomatic and the platelet count returned to the reference range.
Statistical analysis :
The statistical package for social sciences (SPSS) version 8.0 software was used for analysis the data. The t-test was used to evaluate the significance of differences between mean values of the study variables. The significance of differences between proportions was performed using the Chi-square test. Significant differences were expressed at P<0.05.
RESULTS
In this study, 50 patients with chickenpox complicated by thrombocytopenia were included. The mean age ± SD of the patients under the study was 31.12±6.25 years and males outnumbered the females 40 (80%) vs. 10 (20%) with different grading of thrombocytopenia. There was no statistically significant difference in the means of age among the two groups (Table  1 ). All the patients had fever (100%) at the time of presentation, followed by Pleomorphic itchy skin rash (100%), nausea (40%), vomiting (40%), anorexia (60%), diarrhea (05%), abdominal pain (10%), cough (14%) and breathlessness (08%).
Out of 50 cases in patients group, 26 (52%) cases had Grade I thrombocytopenia, 14 (28%) cases had Grade II thrombocytopenia, 8 (16%) cases had Grade III thrombocytopenia and 2 (4%) cases had Grade IV thrombocytopenia ( Table 2) . None of the patients with thrombocytopenia developed purpuric spot, ecchymosis or bleeding manifestation during the course of disease.
At time of admission, mean platelet count was 101.84±40.2 and a significant difference was noted between the studied groups. While mean hemoglobin value was 12.3±1.8 and mean white blood cell count was 7.8±1.5 and there were not significantly different between the two groups (Table 1 ). Higher significantly differences were observed in IL-10 levels in patients group as compared with control group (mean serum IL-10 levels of 13.7±1.8 vs. 6.9±0.8, P<0.001). It has been further observed that there was no significant deference as regard pro-inflammatory cytokine TNF-α in patients group when compared with controls. There were significant differences between the studied groups as regard liver enzymes alanine transaminase and aspartate transaminase (Table 1) .
At time of discharge, we observed a significant decline in IL-10 levels in the patients group as compared with time of admission (mean serum IL-10 levels of 13.7±1.8 vs. 7.46 ± 1.02, P<0.001). Also, at time of discharge, there was significant increase in number of platelet in patients group as compared with time of admission (mean platelet count was 152.73±34.46 vs. 101.84 ± 40.2, P<0.05) and Platelet was still significant low in patients group as compared with controls (Table 3) .
In this study, a negative correlation between IL-10 levels and platelet count was observed. While no correlation was found between pro-inflammatory cytokine TNF-α and platelet count (Table 4) . During an acute inflammatory response to chickenpox infection, the released cytokines play a role in the mechanism of platelet reduction [18] . The present study revealed significant higher levels of IL-10 in patients group at time of admission. Jenkins et al. has demonstrated that the induction of specific T cells to VZV and IgG antibodies production was associated by transient increases in IL-10 production [19] . There is no previous reports have focused on the correlation between IL-10 and platelet reduction in chickenpox infection. Here, the present study revealed that thrombocytopenia in adult with chickenpox is negatively correlated with serum concentrations of IL-10. There is evidence that IL-10 may play a role directly in induction of thrombocytopenia. The administration of a low dose of recombinant human IL-10 (8 µg/kg/d) decreased platelet production in healthy adult volunteers [18] . In the same study, there was a corresponding reduction in splenic sequestration of platelets in the IL-10 treated group compared with the placebo treated subjects. There was a trend toward lower numbers of megakaryocyte colony-forming units (CFU-MKs) in the IL-10 treated group compared with volunteers who received placebo [18] . This study suggests that IL-10 induced reduction in platelet count is caused, at least in part, by a reduction in platelet production.
Tumor necrosis factor-α has been accompanied with platelet consumption in mice [20], but in this study, we could not demonstrate an association between thrombocytopenia and plasma concentration of TNF-α, suggesting but not unequivocally that TNF-α does not have a significant role in the evolution of thrombocytopenia in patients with chickenpox infection.
CONCLUSION
Thrombocytopenia is frequently associated with chickenpox. Furthermore, thrombocytopenia in chickenpox usually does not cause bleeding tendency and the platelet count improves with the treatment of chickenpox. Plasma concentration of IL-10 was negatively correlated with platelet count. IL-10 induced reduction in platelet count is caused, at least in part, by a reduction in platelet production.
